Abstract
Introduction
The access to health services can be understood as an easy way to obtain assistance that may give opportunities in receiving better health results, 1, 2, 3 which entails the removal of obstacles to reach the offered services. 4 Thus, the use of a certain service can be considered as a dimension to the achieved access 5 while its absence entails the lack of access.
In Brazil, although the Federal Constitution guarantees complete health access and integrality assistance in an evenly way for all citizens, 6, 7 which there are still extensive disparities. Socioeconomic and regional differences, along with the individual's characteristics have been identified as influential in restricting access to the health services. [8] [9] [10] The strategies for this understanding remains to be the aim of profound debates given by the complexity of factors that surrounds it and the necessity of organizational analysis in the health system. 2, 4 One of the assumptions in explaining the restriction of access constitutes the organization and the health services. 8 Poorer regions have an unfavorable context regarding the organization and the services offered, 6, 10, 11 while the population with a better socioeconomic level have access to more health services.
In relation to child health services, and especially in child care, it is fundamentally understood that the early health care service should start at least with seven routine visits in the child's first year of life and it should occur preferably in the 1 st week and in the 1 st , 2 nd , 4 th , 6 th , 9 th and 12 th months, 12 and be able to ensure the child's health surveillance. The continuous child care service contributes to neuropsychomotor development and follow-up, stimuli for breastfeeding and the introduction of new food, weight control, immune-preventable diseases and the production of healthy habits, as though health support and prevention on various diseases in the child's first years of life. 12 The development of actions related to these goals are attributed to all the basic health units in Brazil. 12 Data point out that in the Northeast and in the South regions, child care is present in almost 100% of the Family Health Strategy (ESF) units. 13 Considering the significant advance of the ESF expansion in the country, 6, 14, 15 the full access to the health service for all the children can and should be guaranteed in the equity pursuit in health. Although the country has made important progress for the population of children, such as the reduction of mortality, adequate levels of vaccine coverage6 and an average increase in the prevalence of breastfeeding, 7 however, there are still gaps in the equity access.
In order to contribute in understanding some barriers to have access to the health services, this study aimed to estimate the incomplete follow-up on child care and the associated factors in the municipalities in the Northeast and in the South of Brazil.
Methods
This study had a population-based cross-sectional design and was carried out in urban census sectors in 35 municipalities in the Northeast and in the South Regions of Brazil. The homes where the children under the age of seven and their families lived were located in areas with traditional Basic Health Units (UBS) and ESF. This study integrates with the research on "Situação de saúde, utilização de serviços e qualidade da atenção em crianças e familiares nas Regiões Sul e Nordeste do Brasil" 16 (Health situation, the use of services and quality care in children and their families in the South and in the Northeast regions of Brazil") carried out in August to October 2010.
A sample survey was performed for the main research, considering in the regions the municipalities with ESF coverage of 30% to 70%. The municipalities were randomly selected based on a stratification of four population sizes: 10 thousand to less than 29 thousand inhabitants; 30 thousand to less than 50 thousand; 50 thousand to less than 100 thousand; and 100 thousand to less than 1 million inhabitants. A population percentage distribution of each size of the municipalities was calculated and this distribution was considered for the selection of the sample. The whole sampling procedure is available in Facchini et al. 16 study
The basic care services from each chosen municipality were organized through lists with the identification of the address, the model of care and the census sectors in its coverage area. For each included service, two census sectors were selected, one that included the health service and the other closest to the health unit that composed with the sample.
In each sector was chosen at a starting point to locate the first household of the study and the sample of children. In the sequence, the remaining households were included considering the interval of five households from the starting point. In each household, all the children under the age of seven were eligible for this study.
For this study, the sample was restricted to children between one and four years old, aiming to know the complete exposure to child care at the end of the child's first year of life and to minimize possible biases related to the older children's mothers' memory. The sample calculation was performed a posteriori, establishing level of significance at 95%, power at 80%, prevalence at 34% for the lack of access to child care and the prevalence ratio of 1.2. Also considering, 10% for losses or refusals and 30% for controlling confounding factors which resulted in 6,163 children.
Data collection was performed by previously trained interviewers with the help of a personal digital assistant (PDA). An individual questionnaire containing information about each child and his / her mothers and a socioeconomic questionnaire with information about the household members were applied. The questionnaires were answered at home interviews by the birth mother or, in her absence, by a responsible resident. One of the quality control actions was the re-interview of 8% of the sample with the repetition of four information about the child and family. The concordance analysis revealed Kappa indices between 0.6 and 0.9.
The prevalence of each child care services performed at fifteen days, one, two, four, six, nine and twelve months of age was analyzed separately. These variables were then used to construct a complex outcome, considering as an incomplete follow-up on child care if the child was not attended in at least one of the seven proposed visits.
The independent variables were grouped into five categories: geographic location -Region (South and Northeast) and the municipal size in one thousand inhabitants (10 to 29, 30 to 49, 50 to 99 and 100 to 999); socioeconomic level -economic classification according to Associação Brasileira de Empresas de Pesquisas (The Brazilian Association Research Companies) (ABEP)17 (A/B, C, D/E) expresses the household wealth and the power to purchase including, for example, household goods and the family provider's schooling level, therefore, A is the richest level, the family income per capita in minimum wage quartiles (less than 0.237; 0.238 to 0.431; 0.432 to 0.823; and 0.824 or more) and Family Welfare (Bolsa Família) program (yes or no); maternal demographic and social issues -age in years (19 or less, 20 to 29, 30 to 39 and 40 or more), self-referred skin color (white, mixed, black, oriental, and native Brazilian), schooling in complete years (4 or less, 5 to 8, and 9 or more), presence of a partner (yes or no); obstetrical history -total number of prenatal consultations (up to 5and 6 or more) and number of live births (1, 2, 3 or more); the child's characteristics -sex (male or female), age in years (1, 2, 3, 4) and the mother's self referred skin color (white, mixed, black, oriental and native Brazilian).
Bivariate analyzes were performed among all independent variables with prevalence calculation and the significance of the associations was assessed with the chi-square test on heterogeneity and linear tendency. For the synthetic outcome analysis, the Poisson regression with robust variance adjustment was used to estimate the prevalence ratios (PR) with their respective 95% confidence intervals (CI95%). In the adjusted analysis, the hierarchical model was used, in which the geographic location variables were included in the first level; in the second level, the socioeconomic ones; in the third level, those related to maternal demographic and social characteristics; in the fourth level, the obstetric history; and, finally, in the fifth level, the variables related to the characteristics of the child. For the entry and maintenance of the variables in the model presenting value p<0. 20 
Results
In a total of 7,915 children aged between one and four years old in the States of Rio Grande do Sul (n=715), Santa Catarina (n=1,997), Paraná (n=1,182), Bahia (n=1,777), Pernambuco (n=1,506) and Ceará (n=758) integrated this sample.
A little over half of the children lived in the Northeast (51.1%), most of them in municipalities with more than 100 thousand inhabitants (59.7%), belonged to families in an economic classification C (53.0%), did not receive the Family Welfare (Bolsa Família) program (64.9%), and half of them lived on with less than 0.43 monthly minimum wage per capita. Most of the mothers were under 30 years old, self referred as mixed skin color (48.1%), attained high school (54.1%), had a partner (78.8%), had more than five prenatal consultations (85.7%) and were primiparous (43.8%). Among the children, slightly more than half of them were male, less than two years old (50.8%) and were white (52.2%) ( Table 1) . Tables 2 and 3 demonstrate the incomplete follow-up on child care in the Northeast and in the South Regions, respectively. In the Northeast, the prevalence of this outcome reached values close to 30% along the seven visits. In the South, the prevalence was considerably lower, did not reach 10% in most of the visits. The economic, schooling and health service characteristics exerted the greatest influence in the results in both regions. On the other hand, in both regions, maternal (age, color and presence of partner) and child variables were not related to the incomplete follow-up on child care.
Among the reasons mentioned by the mothers for not taking their children to the health unit for consultations during their first year of life, 60% of the mothers reported saying that the community health agents weighed and measured the children at home (data not shown)
Considering the complex outcome, the proportion of children who had an incomplete follow-up on child care in the Northeast region was almost the double (53.6%, CI95%= 52.5-54.7) comparing to the South Region (28.3%, CI95%=27. 3-29. 3) for all seven visits. In the adjusted analysis according to the hierarchical model, the Northeast presented a risk of 1.91 (PR=1.91; CI95%= 1.73-2.11) and the South showed a protective effect for the incomplete follow-up on child care (PR=0.54, CI95%= 0.49-0.59), for both regions, the factors that were associated to the outcome were: the size of the municipality with a difference in the effect for the Northeast (PR=1.22; CI95%= 1.08-1.39); population of 50 to 99 thousand inhabitants, compared to the South (PR=0.69, CI95%= 0.57-0.84); more than 100 thousand inhabitants; economic classification D and E, thus, a little more expressive in the South (PR=1.67, CI95%= 1.37-2.03) than in the Northeast (PR=1.41, CI95%= 1.19-1.67 ) and the use of prenatal services, maintaining the same effect for the Northeast (PR=0.83, CI95%= 0.75-0.92) and for the South (PR=0.65, CI95%= 0.53-0.79). The variables: maternal schooling and the presence of the partner when submitted to the adjusted analysis were not associated to the outcome. (Table 4 ).
Discussion
Altogether, more than half of the children in the Northeast Region and just a little over a quarter of the children in the South Region did not receive the complete follow-up on child care. The risk effect Table 1 Sample description according to demographic, socioeconomic, maternal and children's variables in the Northeast and the South Region. Brazil, 2010.
Variables

Region Total
Northeast South n % n % n % .9) 0.900 8.6 (7.7-9.5) 8,4 (7.5-9.3) 0.430 8.1 (7.2-9.0) 9.9 (8.9-10.9) 8.8 (7.9-9.8) 7.3 (6.5-8.2) 0.103 8.1 (7.2-9.0) 9.9 (9.8-9.9) 6.7 (6.6-6.9) 7.7 (7.5-7. Table 4 Prevalence, crude and adjusted analysis of the factors associated to the incomplete follow-up on child care in the Northeast and in the South Regions, Brazil, 2010.
Variables
Northeast South was observed in children living in the Northeast and the protective effect for the ones in the South. For both regions, the most associated factors were related to the size of the municipality, the economic classification, and the use of health services. The total prevalence for the incomplete followup on child care was evidenced in the Northeast and in the South, and it is a great concern on the continuous care characteristics advocated for this stage in the child's life. This result implies that parents or the responsible guardians of the child have not accessed the health services or have encountered some kind of restriction in their access. In the same regions of this present study, another research reported that only one out of five children had gone to at least nine visits in the first two years of life at the health unit in their coverage area. 15 In Minas Gerais State, 24.2% of the children attended at the ESF were not regularly controlled with child care. 18 In Maranhão State, the access was the worst dimension assessed among the ESF users, 19 still in the same State, another study identified that 61.4% of the children did not have any child care consultation. 10 The authors attribute these results to the difference in territory with great geographic distances, besides Maranhão State has many small municipalities, where lots of the programmed actions are not available to the population. 10 Such scenario can transmit a reality to health services access1, a historical reflection on the socioeconomic conditions and the organization of services, which contribute to a complex and multi-factorial phenomenon.
In the Brazilian context, the Northeast and the South Regions are known to present discrepancies in their socioeconomic development and in health service management. The Northeast Region is marked by unfavorable survival conditions, in a 
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Access to child care services Table 4 Prevalence, crude and adjusted analysis of the factors associated to the incomplete follow-up on child care in the Northeast and in the South Regions, Brazil, 2010.
Variables
Northeast South scenario of slow socioeconomic development, and health policies produced and offered in ways that are inconsistent along with the regional necessities 6 ; it is also characterized by a social predominance of the less beneficiary positions, besides presenting the worst indicator in infant mortality in 1990, 2000 and 2007, in the country 7 and a larger volume to incentive social programs in transferring income to the population. On the other hand, the South region offers better socioeconomic conditions to its population, 7 thus, it is one of the most developed regions in the country. 8 Studies indicate that individuals living in the Southeast and in the South Regions have a greater chance of using health services when comparing to other regions. 8, 20 Thus, the regional differences existing in Brazil are capable of influencing the context to access services by the population with significant inequalities which was corroborated by the data in this study, showing less follow-ups on child care in the Northeast.
Regarding the population size, this study identified in the South region a tendency to reduce the lack of follow-up as the municipal size increased, evidencing by the greater effect in the municipalities with more than 100 thousand inhabitants when compared to those with less than 30 thousand inhabitants. At municipal level that health policies focuses on primary care and are conducted and managed in a scenario that should consider the social and economic peculiarities. The larger municipalities may have greater availability of health services, easier ways in geographical and economic access, more complete care units and qualified health teams, and besides probably having a better educated population, therefore, they are more aware of the necessity to adopt preventive health actions. Such differences among municipalities may influence the access to the services, which may become barriers for the health users. 1 The medical literature already indicates evidences that individuals living in areas with a better socioeconomic development have better access and the use of the health services. 8, 20, 21 On the other hand, this tendency was not identified in the Northeast region. In this region, the municipalities presented variation in the risk and protection effect in the incomplete follow-up on child care. The protective effect was identified in the municipalities with 30 to 49 thousand inhabitants. This observation may reflect in different contexts of the management in the municipal in health services with diversified organizations in the scope of basic care. 1, 6 However, the municipalities with more than 100 thousand inhabitants also had the same sense of the protective effect as identified in the South Region, although the statistical significance was not maintained.
The greatest lack of follow-ups on child care were in classes D and E in both regions which reinforces the role of economic determinants in the use of the services, even in a public and universal health system. It is worth mentioning that, through the sample strategy, this study included families attended at the basic health units by the National Health Service (Sistema Único de Saúde) and it would not be expected that the lower income families would represent a possible barrier to use the child care services. 1 However, such iniquities have also been described in many studies in different places in Brazil, mainly related to the use of health care consultations. [21] [22] [23] Although the South region presents a better socioeconomic conditions and a lower prevalence of lack of follow-ups on child care, this region pointed out the greatest differences among the economic classes and in the income quartile per capita observing by the higher risk expressed in classes D and E and the protective effect in families with higher quartile. These findings reinforce the expressive presence of inequalities among economic classes and indicate failures in the strategy of reducing these differences.
Inequities in the income distribution imply considerably in the social and health determinants, 1, 24, 25, 26 coming from a social stratification 27 and political inequalities that permeate in the health system and challenges its management. 2 Hence, it is necessary actions that involve the whole political sphere of governments in order to promote social and economic policies capable of reducing income differences and promoting equity in the health system. 2, 24 In the level of individual maternal determinants in the South region, the maternal age between 30 and 39 years influenced the children's visit to the child care, on the other hand, there seems to be a risk tendency for failures in the care for mothers with more children. In both regions, the access was significantly higher for children whose mothers had more than six prenatal consultations and could have indicated that mothers with more frequency at the health service before the delivery, maintain them during the children's first year of life. Consequently, the possible understanding in health knowledge acquired by these mothers with the continuity of their prenatal care, 13 they would possibly have a better understanding of the importance of this follow-up in which would act as a positive factor for the regularity in the child care. 11 Although several researches 1,2,24,25 point out the influence of demographic characteristics in the access to health services, this study did not show any evidence of such effect in relation to individual child factors. Differences related to sex, age and skin color are factors which slowly no longer impact the access to health services, besides indicating advanced progress in the achievement of equity.
One of the weaknesses in this present study is the lack of profound and complete information on reasons why children did not have the recommended child care services. Factors related to geographical, financial, organizational and information barriers, as well as individual beliefs and values may contribute to the non-fulfillment in care. 28, 29 In this study was found that the verification of the child's weight and height by the community health agents during home visit had reverse implications, since many mothers reported considering this procedure sufficient for the health follow-up of their children, which seems to be a misunderstanding by the health services in educational actions for the community and the need in resuming health information.
It is also worth noting that the interviews were carried out up to four years apart from the assessed events, which may result in possible recall failures. The latency between the data collection and the publication of this study should be highlighted, although there were no important transformation in the health policies during this period that could have impacted the changes of these results. Although this study does not allow to infer causality because of its cross-sectional design, it is able to determine the direction and magnitude of the associations found. Thus, the findings show the persistence of the inequalities in a universal access to child health services which brings contributions to the access debate and recommendations for the public health management.
Child care is available in most of the UBS, its activities involve follow-up on growth and development, vaccination status, food / nutrition and measurements on early and timely interventions on disease prevention, age-specific diseases and health recovery. These are performed by nurses and physicians, 13 present in most teams, that is, the offer exists, but the use is not fully implemented. However, there is a lack of information about the quality of the services offered, either in terms of physical structure, in health unit organization and professional-health user relationship.
In general, it can be concluded that the regions and the municipalities indicate differences in the follow-up on child care in health services. The inequalities in income distribution continue to reflect differences in the use of the services for the less beneficiary groups. This study also showed that continuity in care seems to contribute in the access to child health in primary care.
